Structurally and immunologically distinct poly(A) polymerases in rat liver. Occurrence of a tumor-type enzyme in normal liver.
Poly(A) polymerases purified from rat liver nuclei consisted of two distinct species, a predominant enzyme of Mr = 38,000 and a minor one of Mr = 48,000. Prior to extensive purification, the minor enzyme constituted approximately 1% of the total liver poly(A) polymerase. Poly(A) polymerase purified from a rat tumor, Morris hepatoma 3924A, was comprised of a single species of Mr = 48,000 which was identical to the minor liver enzyme with respect to chromatographic and immunological characteristics. Gel filtration on Sephacryl S-200 using 0.3 M NaCl for elution showed that the major liver poly(A) polymerase had a molecular weight of 156,000, which corresponded to a tetramer of the 38-kDa polypeptide, whereas the hepatoma and minor liver 48-kDa species existed as dimers with a molecular weight of 96,000. Fractionation by Sephacryl S-200 resulted in complete loss of both liver poly(A) polymerase activities which could be restored by exogenous N1-type protein kinase. Following CNBr cleavage, the 48-kDa poly(A) polymerase from liver and hepatoma exhibited nearly identical peptide maps which were distinct from that of the major liver enzyme (38 kDa). Antibodies raised against tumor poly(A) polymerase reacted with the 48-kDa polypeptide but not with the 38-kDa liver enzyme. Immune complex formation was observed between seven of the eight CNBr cleavage products derived from the 48-kDa polypeptide of both liver and hepatoma. It is concluded that distinct genes in rat liver code for two structurally and immunologically unique nuclear poly(A) polymerases, one of which is identical to the enzyme from the hepatoma.